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ABSTRACT

Both slkaline phosphatese (ATL) and myeloperoxi-
dase (MFO) activities in neutrophilic grsnulocytes
influenced by different doses of ionizine irradiation
were studied.

In individusls pr fessionslly exposed to the low
doses, the enzyme activities were repestebly determi-
ned during the period from 1986-1989, The sctivities
of APL and MFO in nstients exposed to the therspeuti-
c3l irradiastion were presented hefore, durines snd sf-
ter the therany.

Doth slcaine phosphsetese snd myeloperoxidsse
sctivities were evidenced by cytochemical stsining of
cspillsry blood smears.

INPRODUCLION

Hematopoietic tissue is, according to its radio-
sensitivity clagsified into the firsgt group.l There-
fore,routine peripherrsl blood snslysis is a method of
choice i1 irradistion effects monitoring. Intermittent,
low doses induce no depression of bone masrrow stem
cells (when single dosesis not higher thsn 0.5pwGy/0.5
nSV/) even during longer tims intervsls 2. Therefore,
numeric chsnges of periphersl blood elements sre not
indicative of initisl impairment in routine menitoring
of patients. Intracellulsr enzymes sre the most sen-
sitive substsnces to ionizing irrsdistion 3. They are
closely relsted to hemstopoitetic cells differentistion
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and msturstion 4. 4ilcaline phosphatose (AFL) and mye-
loperoxydase (MPO) found in secondsry and primsry
granules of neutrophilic grsnulocytes sre of parti-
culgr importsnce .5 Ionizing irrsdistion induces the
inhibition of these enzymes in mature cells as well
as its synthesis discontinstion in the course of
granulocytopoiesis.b

MATERIAL AND METHODS

The influence of small doses of ionizing irra-
distion was exsmined in professionsaly exposed workers
(radiologic technicisns, N= 27). The irrsdistion ex-
tent was evalusted according to the mean snnuslly sb-
sorbed dose calculated on the hasis of dosimetric con-
trol using thermoluminiscent pastilles (TLD) for the
wholc period of the exposuve.

The influence of high dores of irrsdistion may
be evsluated in human model only in sccidental situs-
tions, which sre infrequent snd unpredictsble. There-
fore, we conducted our study in csses of therspeutical
application of high doses. In order to approximste lo-
cel therapeuticsl applicstion of high doses snd scci-
dental situstion, we had performed experimentsl dosi-
metric evalustion of psatient s totsl body dose by
thermoluminiscent dosimeters (TI1D) as well as by dose
measurement on 2'ndophsntom s surfsace.

Alcaline phosphatase (ATL) snd myeloperoxydsse
(MFO) sctivities were determined by cytochemicsl sta-
ining of capilary blood smer 7. The activity wass cal-
culsted sccoding to the intensity of stsining and ex-
pressed 3s a8 scor of cell count product snd stsin in-
dex per 100 neutrophilic granulocytes, i.e. semiquan-
titetively 7, 8.

The sctivity of the exsmined enzymes in workers
exposed to low-dose irrsdistion was determined repes-
tedly during the period from 1986 till 1989, snd in
patients therapeuticsally exposed to the irradistion,
APL and MFO wvslues ore presented before, during snd
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after the therapy 8.
RESUILS AND DISCUSSION

The measn snuslly sbsorbed dose obtained for ten-
year exposure period wss 4.5 mGy, while for thirteen-

yesr exposure period it was 5.59 mGy. Accordingly,

professionaly exvosed workers continuslly and shsor-
bed spprozdimately the same, low doses.

The estimsted effective equivalent therspeuticsl
dose for the whole 6-week pericd of therspy was 2.6 Sv,
with 1.3 Sv for the 7-week period.

APL scor values in professionsly exposed workers
after 1C and 13 yesrs of exposure were mutuslly com-
vared, and slso compared with the controls hsvins 10
snd 1% yesrs of gervice. The results sre presented st
Tsble 1.

Table 1.

Al'lL scor in exposed and control oroups

E3 3 - R - - R e R ]

Observed N Yesrs of Service
E 27 39,93 39,53

C 16 45,50 47,81
0.,62N5 0.11N8

E - R e i+ 1 i g 4 3

Mesn MYO scor values are identically compared
and presented at the Table 2.
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Table 2.

MPO scor in exposed snd control sroups

Observed groups N Yesarg of Service
E 27 132.29 91.79
C 16 168.0 170.0
P 0.001 S 0.001 s

Ag it m3y bee ceen from Tabels 1 and 2., there
was no significent diffnrence in AF¥L scor in controls.
Durstion of exposure hsad no stabististic sisnificsn-

ce.
MFQ scor was significantly lower in the exposed

workers, decreasing with the durstion of exposure
(Fipure 2).

Table 2 reviews meen APL and MFO scor volues
obtained from 18 patients, therspeuticslly irrsdisted
due to the tumor for € weeks, before, during snd after
the therspy:

Tshle 2.

APL and MI'C scors in Therapeutically Irradisted

Patients

ATL,MFO i} Before RTh Rurin RTh After RTh
X SCOR 18 66.61 85,11 Z4,17
ATL

o T

X BCOR 18 141,77 109, 2C 72%,0

The 8nslysis using Isired T-test revealed: the diffe-

rence between mean vslues of both enzymes shawed sig-

nificancs of p 0.05, bhefore, during and after the the-
rapy. AYL vslues significsntly incressed during the
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APL and MPO scor tendencies influenced
by high doses during the G-week

irradiation therapy
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thersapy, with sudden decresse after the irrsdistion,
while significant decrease of MFO values wass observed

both during end after the irrsdistion when compsred
to pre-irradistion values (Figure 3).

CONCLUSION

Our results revesled significant decresse of MIO
values under the influence of irradistion, while APL
values decresse, influenced by low doses was insigni-
ficant. After the in.tisl increasse, significsnt fall
was observed induced by high doses.
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